Introduction: Infectious agent when enters in the host results in febrile illness. This may lead to increase in morbidity or even mortality in undiagnosed/untreated cases. There are many aetiological agents which lead to acute febrile illness. Among these aetiological agents, important is bacterial or viral aetiology. Objective: The objective of this study is: (i) To know the aetiological agents responsible for acute undifferentiated febrile illness (AUFI) by serological test or by bacterial culture and (ii) To know the clinical profile of AUFI. Methodology: A total of 270 patients were enroled in the study with a history of AUFI admitted in medicine and paediatric department from January 2015 to November 2016 of tertiary care hospital of central India. Blood sample was collected for blood culture, clot culture and serological tests for immunochromatographic tests (ICTs) and ICT-positive results were confirmed by respective enzyme-linked immunosorbent assay (ELISA). All negative serum samples by immunochromatography were retested for disease-specific ELISA as scrub typhus, dengue and leptospirosis. Results: Out of 270 patients, 127 (47%) were of scrub typhus, 33 (12%) were malaria cases, 47 (17.40%) were dengue, 12 (4%) were enteric fever, 5 (2%) were leptospirosis, undiagnosed were 18 (6.66%) and other infections (viz viral, urinary tract infection, upper and lower respiratory tract infection and acute gastroenteritis) accounts for 28 (10.37%) cases. We have also noticed that there was co-infection of scrub typhus and dengue, leptospirosis and scrub typhus. Conclusion: It is important to know the cause and clinical profile of AUFIs for their proper management also it will help to prevent morbidity and mortality in AUFI cases.
IntRoductIon
Fever is a common symptom of any infectious systemic illness which may act as an important cause of morbidity. Most of the febrile illness which is not specified, their cause for which treatment is rather generic, typically with antipyretics and antibiotics. [1] Because of this, clinical decision-making compromised since evidence-based epidemiologic data on fever is insufficient in a tropical area. [2] Depending on the duration of fever, febrile illness is termed as an acute febrile illness (AFI) or chronic febrile illness. AFI is routinely defined as any illness associated with fever of 2 weeks or shorter in duration, rapid in onset, caused by diverse pathogens without any evidence of organ or system-specific aetiology. [3, 4] It is common in the tropics and subtropics regions. AFI with no localising sign and symptoms is termed as acute undifferentiated febrile illness (AUFI). Due to unavailability of facilities to diagnose, there is delay or lack of correct diagnosis of the patient which may lead to deaths in patients suffering from AUFI. Hence, it has become important that depending on the cause of AUFI, guidelines for investigation and antimicrobial therapy can be developed for general physicians to deal with AUFI. Laboratory facilities and serological tests which are required to diagnose the infections can also be developed or made available. The aim behind this development of testing and treatment guideline is to manage the causes of AUFI and also to eliminate the primary bacteraemia with antimicrobial therapy, and since it can pose a serious threat to each patient. [5] AUFI accounts for the majority of outpatient visits and inpatient admissions in India. The causes for the same are variable and need a systematic approach to identify the cause of appropriate therapy. [6] AUFI can be potentially fatal if the aetiology is not recognised and if not appropriately treated early. AUFI have been widely studied in South India as well as Northern India, but there is only limited number of studies from central India, reported on the aetiology of fever and there is lack of surveillance data. Hence, this study was carried out to describe the distribution of aetiological agents of AUFI in patient who gets admitted in our hospital due to AUFI and to describe disease-specific clinical profiles based on their haematological and microbiological investigations.
methodology
This cross-sectional prospective 18-month study was conducted in a rural hospital of central India from January 2015 to November 2016. The study includes adult and paediatric age group patients who were admitted with febrile illness for <2 weeks duration, and the enroled patients were not on any antibiotic therapy. The study protocol was followed as mentioned in [ Figure 1 ].
This study was conducted in 270 patients among the 449 patients admitted to the hospital as per the inclusion criteria. In total, 10 and 5 ml blood was collected from each adult and paediatric patients, respectively. 5ml (adult) or 2 ml (paediatric) of blood sample was inoculated in blood culture bottles and transported to the laboratory within 2 h. The remaining 5 ml (adult) or 3 ml (paediatric) of blood was collected in plain and ethylenediaminetetraacetic acid (EDTA) bulb. Blood collected in the plain bulb was centrifuged at 3000 g for 10 min, and serum was stored at 20°C for serological testing. The remaining clot was used for clot culture. Serum was used for Widal test as well as for other serological tests for the diagnosis of leptospirosis, dengue, Japanese encephalitis and scrub typhus by rapid diagnostic tests (RDTs).The tests which were positive by RDT were confirmed by respective enzyme-linked immunosorbent assay (ELISA). In our study, we found that the maximum enrolment of patients were 62.22% in the month of September and August [ Figure 2 ]. It was also revealed that 18.88% patients visited hospital on the 5 th day of fever and 25.18% visited on 8 th day of fever [ Figure 3 ]. Table 3 ].
This study revealed the causes of AUFI included scrub typhus were 127 (47%), dengue were 47 (17.40%), malaria were 33 (12%), enteric fever were 12 (4%), leptospirosis were 5 (2%), other diagnosis 28 (10.37%) and undiagnosed AUFI 18 (6.6%) [ Table 4 ].
dIscussIon
AUFI is the clinical illness in which, it is difficult to find out aetiological agents and once detected can be treated on the line of aetiological agents aetiological agent and once detected can be treated on the line of aetiological agents. The predominance of this infection is usually observed during post-monsoon period. A total of 449 patients were admitted with AUFI symptoms, but out of these 270 (60.13%) were enrolled as per the inclusion criteria. Many studies has shown increased in number of AUFI cases from September to November. Male predominance was noticed in all infections except malaria. This may be due to male gets more exposed to the outer environment Our study revealed that scrub typhus was the predominant (47%) infection among the AUFI cases, followed by dengue 17.40% and malaria in 12% cases. In our study, 11.82% patients withscrub typhus were presented with eschar on the body [ Figure 4 ]. It has well circumscribed with well delineated margin and predominantly present in lower extremities and lower abdominal parts of body. A study conducted by Jung et al. in 2015 [7] showed 56.6%, a study conducted by Sinha et al. in 2014 [8] did not show scrub typhus patients with eschar among 42 positive cases of scrub typhus which was included in their study.
Scrub typhus has become one of the most predominant infection in all the regions of India. This may be due to earlier infection used to be unnoticed and now due to the availability of serological tests and polymerase chain reaction (PCR) kits in markets microbiologists started testing AUFI cases for the infection.
In our study, among the AUFI cases, the second predominant cause was dengue fever. In 17.40% cases, dengue cases were positive by IgM ELISA and EARLY NS1 antigen ELISA. Among these 17.40% cases, IgM positivity was 27.65% and NS1 ELISA (72.34%).Our study results were similar to study conducted by Solanke et al. in 2015, [9] in which positivity was 28.4%.They had also detected dengue by PCR. In India, dengue positivity ranged between 8% and 71% among AUFI cases. [10, 11] The studies conducted in Tamil Nadu, Deharadun, showed dengue is a prime cause of AUFI cases.
Malaria was the third common cause of infection among the AUFI cases. About 11% cases were positive by peripheral smear (3.33%) and RDT (11%) detecting HRP2 and PLDH antigen. A study conducted by Singh et al. [12] reported malaria 12.8% and reported as second cause in AUFI cases. A previously conducted study from our hospital has depicted non-malarial AUFI cases account for 88% aetiological agent. [4] In 270 AUFI cases, only 9 (3.33%) cases were positive by smear microscopy, and 33 (11%) cases were positive by RDT kit. The sensitivity, specificity of RDT in comparison with microscopy was 88.9% and 90.4%, respectively. The sensitivity of RDT in our study was contrary to study done by Garba et al., [13] who showed very low sensitivity (9.09%) of RDT in acute febrile patients.
In AUFI cases, enteric fever accounts for 4% cases, which was similar finding in studies carried out in South India by Rani et al. [3] in 2016. Various studies carried out in India noted enteric fever was contributed as an aetiological agent in 8%-20% cases among AUFI. [14] Leptospirosis was diagnosed in 2% of AUFI cases in our study which was similar to the study carried out by Joshi et al. [4] in 3 cases were positive among 11 clinically suspected cases.
In our study, 6.6% patients remained undiagnosed as we did not look for all the infections which are less prevalent in our area such as chikungunya and viral infections. In our study, due to funds constraint, we could not carry out PCR. By using PCR, we could have detected more causative agent for AUFI cases. Although we have reported 11% of eschar patients, to correlate the scrub typhus seropositivity in eschar positives cases we could have done PCR in these patients.
The second flaws in our study were we could not collect the second serum samples to know the rise in titre in patients as patients used to get discharged as soon as febrile state was over.
conclusIon
It was proven in our study that majority of the AUFI could be reliably predicted using proper history, good physical examination and laboratory tests. Despite of all limitations, our study clearly revealed that predominant cause of AUFI in our area was scrub typhus, dengue, malaria, followed by typhoid and leptospirosis on the basis of serological tests both RDT and ELISA.
It is also revealed from our study that if proper protocol was used for AUFI cases, it helps in the proper use of antibiotics as well as investigations. This reduces cost and resistance to antibiotics.
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